The kinetics of oxidation of sodium sulfanilate by dihydroxydiperiodatonickelateIV(DPN) was studied spectrophotometrically in alkaline medium. The reaction rate showed first order dependence in oxidant and fractional order in reductant. The corresponding reaction mechanism involving a pre-equilibrium of adduct formation between the complex and reductant was proposed. The rate equations derived from mechanism can explain all experimental observations. The activation parameters along with rate constants of the rate-determining step were calculated.
Introduction
In recent years, the study of the highest oxidation state of transition metals has intrigued many researchers. This can provide new and valuable information in some fields. Transition metals in a higher oxidation state can generally be stabilised by chelation with suitable polydentate ligands. Metal chelates such as diperiodatocuprate(III) (Niu, W. J., Zhu, Y., Hu, K. C., Tong, C. L. and Yang, H. S. 1996, p.899-904) , diperiodatoargentate(III) (Shi, T. S. 1990, p.471-479 ) and diperiodatonickelate(IV) (Chandraiah, U., Murthy, C. P. and Sushama, K. 1989, p.162-164) are good oxidants in a medium with an appropriate pH value. Ni(IV) complexes have been employed as oxidizing agents for the investigation of some organic compounds such as tetrahydrofurfuryl alcohol (Li, Z. T., Wang, F. L. and Wang, A. Z. 1992, p.933-941) , L-leucine (Mahesh, R. T., Pol, P. D. and Nandibewoor, S. T. 2003 , p.1341 -1352 , 4-hydroxycoumarin (Shettar, R. S. and Nandibewoor, S. T. 2005, p.137-143) , gabapentin (Hiremath, C. V., Hiremath, D. C. and Nandibewoor, S. T. 2007, p.246-253) etc.
Sodium sulfanilate(SS) is an important and interesting compound, which finds a number of applications in the syntheses of organic dyes, resist agent and whitening agent. It can be used as pesticide to control wheat rust disease. In addition, SS is also an ideal material intermediate for perfume, food additive pigment, pharmaceutical and building materials. The study of SS becomes important because of its biological significance. In this paper, the kinetics and mechanism of oxidation of sodium sulfanilate by dihydroxydiperiodatonickelateIV is presented.
Experimental

Reagents and instrumentation
All the reagents used were of A.R. grade. All solutions were prepared with doubly distilled water. The solution of oxidation was prepared (Baker, L. C. W., Mukerjee, H. G. and Sarkar, S. B. and Choudhury, B. K. 1982, p.618-619) and standardized (Murthy, C. P., Sethuram, B. and Rao, T. 1986 , p.1212 -1218 by the method reported earlier. Its UV spectrum were found to be consistent with that reported in the literature. The concentration of DPN was derived from its absorption at 410 nm. The solution of oxidation was always freshly prepared before use. The ionic strength μ was maintained by adding KNO 3 solution and the pH of the reaction mixture was adjusted with a KOH solution. The kinetic measurements were performed on a UV-vis spectrophotometer (TU-1901, Beijing Puxi Inc., China) , which had a cell holder kept at constant temperature (± 0.1 o C) by circulating water from a thermostat (BG-chiller E 10 , Beijing Biotech Inc., Beijing).
Kinetics measurements
All kinetics measurements were carried out under pseudo-first order conditions. 2ml of the oxidation solution containing a definite concentration of Ni(IV), OH -, IO 4 -was transferred to upper branch of the λ-type tube and 2ml of SS solution with an appropriate concentration was transferred separately to the lower branch of this tube. After thermal equilibration at the desired temperature in a thermostat, the two solutions were mixed well and immediately transferred into a 1cm thick rectangular quartz cell in a constant temperature cell-holder (±0.1C). The reaction process was monitored automatically by recording with a TU-1900 spectrophotometer. All other species did not absorb significantly at this wavelength. Details of the determinations are described elsewhere (Shan, J. H., Wang, L. P., Shen S. G. and Sun H. W. 2003, p.265-272) .
Results and discussion
Evaluation of pseudo-first order rate constants
Under the conditions of [SS] 0 >>[Ni(IV)] 0 , the plots of ln(A t -A ∞ ) versus time were straight lines, details of the evaluation are described in our previous work(Qian, J., Gao, M. Z., Shan, J. H. Shen, S. G. and Sun H. W. 2003, p.248-249) . 
The dependence of rate on the concentration of SS
The dependence of rate on the concentration of OH
− At constant [Ni(IV)],
The dependence of rate on the ionic strength
With other conditions fixed, the reaction rate increased with increase in ionic strength when SS was oxidized by Ni(IV), indicating that there was a positive salt effect to sodium sulfanilate ( Table 2) .
Discussion of the reaction mechanism
In alkaline solution, equilibria (1-3) were observed and the corresponding equilibrium constants at 298.2 K were determined by Aveston (Aveston, J. 1969, p.273-275 (10) Here, reaction 9 was the rate-determining step.
Subscripts t and e stand for total concentration and concentration at equilibrium respectively.
As the rate of the disappearance of [NiIV] t was monitored, the rate of the reaction can be derived as:
R O H OH 1 2 3 1 1 IO 4 R R obs 1 2 3 1 2 3
Mechanism II. In a more alkaline medium: 
In this report, Equations (12) and (18) (14) and (20) show that the plots of 1/k obs versus [IO 4 -] should also be linear. Equations (13) and (19) show that the order in SS should be fractional order and 1/k obs versus 1/[SS] should be linear. The rate equations derived from the reaction mechanisms are consistent with our experimental results. The activation energy and the thermodynamic parameters were evaluated by the previously published method (Shan, J. H. and Liu, T. Y. 1994 , p.1140 -1144 . (Table 3) 
Conclution
Among various species of Ni(IV) in alkaline liquids, monoperiodatonickelate is considered as the active species for the title reaction. The rate constant of slow step and other equilibrium constants involved in the mechanism are evaluated and activation parameters with respect to the slow step of the reaction were computed. The overall mechanistic sequence described here is consistent with mechanistic studies and kinetic studies. 
